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Unique 


Dataset: 
Part Instance: 


CURRENT 


Total parts 
Categorized parts 
% Categorized 


50898658 


Flight Phase: 


LAUNCH 


•51016-1 : 683-53000-1 : 683-53050-1 : 2352630-1-1 : 2352631-1 : 2352720-1-1 


Part Name 


Description 


Unit 

Launch 

Weight 


Total Length (in) Width (in) Height (in) Diameter Volume ORU 
Launch (in) (ft 3 ) 

waw - • • ' " 


VALVE OUTLINE, SELECTOR, CDRA 
VALVE ASSEMBLY, SELECTOR, CDRA 
ACTUATOR OUTLINE, ELECTRO- 
MECHANICAL 

ACTUATOR ASSEMBLY, ELECTRO- 
MECHANICAL 


Assembly 

Assembly 


Assembly 


Assembly 


PACKING 

SCREW, CAP, SOCKET HEAD, BELOW 130 
KSI APPLICATIONS 


Viton O-Ring 


326505.78 


Screw 


MOTOR/CONTROLLER ASSEMBLY, 
ACTUATOR 


Assembly 


SHIM, BEARING 
SHIM, BEARING 
SHIM, BEARING 
TRIGGER, OPTICAL 
COVER, SWITCH 

GEAR, PLANET, OUTPUT/INTERMEDIATE 

GEAR, PLANET, INPUT 

WASHER, THRUST 

STOP, MECHANICAL 

CARRIER ASSY, INTERMEDIATE 


Fastener 

Fastener 

Fastener 


Washer 


Assembly 


GEAR, BULL 

CARRIER ASSY, OUTPUT 


Assembly 


SHAFT, OUTPUT 

RING, RETAINING, EXTERNAL, BASIC 
(TAPERED SECTION TYPE) 


1 2357382-1 CARRIER ASSY, INPUT 


Assembly 


Carbon Dioxide Removal Assembly (CDRA) 


Selector Valve ORU 


Total Parts and Assemblies: 826 


CDRA 
Hardware 
Parts: 15759 


Desiccant Sorbent 
Beds 


Retaining 


Hydraflow 
connector (3) 


Valve Assy 
Selector 


Body, 

Selector 


Desiccant 
Sorbent 
Bed ORU 1 
Parts: S23 


Desiccant 
Sorbent 
Bed ORU : 
Parts: 823 


CDRA 

Sensors 


Motor Controller 
Assy, Actuator 


Actuator. 

electromechanical 


Carrier Assy, 
Input 


Air Check 
Valve 1 
Parts: IS 


Air Check 
Valve 2 
Parts: IS 


Pump 
Motor 
Controller 
Parts: 724 


Pump 

Assembly 


Delta 

Pressure 

Sensor 


Circuit Card Assy, 
Controller 


Desiccant 
Sorbent Bed 1 
Parts: 204 


Desiccant 
Sorbent Bed 
Parts: 204 


Sock Filters 


Sock Filters 


Carrier Assy, 
Intermediate 


Circuit Card Assy 
Isolator A 


Circuit Card Assy 
Isolator B 


Sock 

Filters, 0.5 


Temperature 
Sensor A 
Bed 1 


Temperature 
Sensor A 
Bed 2 


Absorbent 
Desorbent Bed 
Parts: 513 


Absorbent 
Desorbent Bed 1 
Parts: 513 


Printed Winn? 


iusin? As 
Actuator, 


Circuit Card Assy, 
Power Supply 


Air Inlet 
Temperature 
Sensor 
Parts: 16 


Pump Motor 
Controller 
Coldplate 
Assembly 
Parts: 63 


Absolute 

Pressure 

Transducer 


Temperature 
Sensor B 
Bed 1 


Temperature 
Sensor B 
Bed 2 


Heater 
Controller A 
Parts: 1116 


Heater Controller 


Fan Inlet 
Temperature 
Sensor 
Parts: 16 


Precooler Outlet 
Temperature 
Sensor 
Parts: 16 


Secondary' 
Heater B” 


Primary' 
Heater A 


Secondary' 
Heater A 


Primary' 
Heater B 


Temperature 
Sensor C 
Bed 1 


Temperature 
Sensor C 
Bed 2 


Sensor Assy', Rotor 
Position 


Rotor Assy', Motor, 
Actuator 


Rotor Subassy', 
Motor. Actuator 


Stator Assy, Motor 


CDRA 

Valves 


Stack Assy, Stator, 
Motor 


Fan Precooler 
ORU 
Parts: 514 


Air 

Selector 
Valve 3 
Parts: S26 


Selector 
Valve 1 
Parts: S26 


Cover Assy, 
Controller 


Cover Assy 
Controller 


Bulkhead 
Isolation 
CW (Lab) 


C02 Vent 
Assembly 


Blower (Fan) Precooler 
Assembly 
Parts: 231 


.Air 

Selector 
Valve 4 
Parts: S26 


Electrical Elements: 27 
Fasteners: 16S 
Misc: 83 
As Required: 71 
Wires: 42 
Assemblies: 29 
Electrical: 29 
Mechanical components: 
Spacers: 21 


Seals: 19 

Housing components: 1 
Labels: 15 
Gears: 11 
Bearings: 9 
Circuit Boards: 6 
Magnets: 4 
Springs: 4 
Heat Sinks: 3 


Precooler 
Assembly 
Liquid Cooling 
Jacket 


Circuit Card Assy, 
EMI Inrush L imit er 


Rack 

Isolation 

CW 


C02 Vent 
Isolation Valve 
(Node 3) 


Fan Motor Controller 


Fan Motor 
Controller 
Parts: 724 


Coldplate Assembly 
Parts: 63 


Project Goals 


Approach 


To develop a MEL below the ORU level, I used 
data from the space station Vehicle Master Database 
(VMDB) utilizing the "Search Parts, IPL Data, and 
Engineering Resources^ (SPIDER) tool. SPIDER 
allows a user to find an assembly on the space 
station, and download a hierarchal spreadsheet of 
assemblies, parts, and drawing numbers. However 
this data lacks mass and MTBF values — these will 
need to be estimated separately. 

To make this data more useable, I am developing a 
Visual Basic program to put the data into an easier- 
to-read format, import mass and MTBF data about 
commonly used parts from a user-created catalog, 
and collect metrics and run calculations on the data. 
Such metrics include the number of parts in each 
category, the masses of each category, and the 
percentage breakdown. Non-commonly used parts 
will have to have this data manually input directly 
onto the MEL. 


For my project, I have chosen to continue the 
previous intem’^work of analyzing the Carbon 
Dioxide Removal Assembly (CDRA) and 
associated ORUs. 


Valve Selector ORU CDRA Assembly 

# 

Process: 

• Break down the CDRA to create a Master 
Equipment List (MEL) 

• On the MEL, include mass and mean time 
between failure (MTBF) for each component 

• Relate ORU mass to ORU reliability 

• Relate subcomponent mass to subcomponent 
reliability 

• Use data to perform a logistics/reliability study 
based on a 500-dav mission 


• The International Space Station (ISS) systems are 
designed based upon having redundant systems 

' '» | fi ^ " r 4?< 4 j •-* 

p* with replaceable orbital replacement units (ORUs). 

These ORUs are designed to be swapped out fairly 
l ls quickly, but some are very large, and some are 
! * made pp of many components. When an ORU fails, 
it is replaced on orbit with a spare; the failed unit is 
, sometimes returned to Earth to be serviced and re- 

SL y 1 v * V vjur |B 

f Vj launched. Such a system is not feasible for a 500+ 

Pi/ J 

day long-duration mission beyond low Earth orbit. 

The components that make up these ORUs have 
mixed reliabilities. Components that make up the 
most mass — such as computer housings, pump 
casings, and the silicon board of PCBs — typically 
are the most reliable. Meanwhile components that 
tend to fail the earliest — such as seals or gaskets — 
typically have a small mass. 

To better understand the problem, my project is to 
create a parametric model that relates both the mass 
of ORUs to reliability, as well as the mass of ORU 
subcomponents to reliability 


Selector Valve ORU MEL from SPIDER 


CDRA Hierarchy 


Selector Valve ORU Hierarchy created from MEL 


573 826 

Load Part data fromtable 

493 604 

Update Metrics 

86.04% 73.12% 
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1 21 
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Vacuum Line 
Pressure 
Transducer 



11 



Parts 







Lid 







Future Plans 

Because of the amount of data involved, this is an 
ambitious project which will be continued into the 
summer. Future steps include: 

• Refining the Visual Basic program 

• Improving ease of use 

• Adding functionality to generate histograms 
from data 

• Writing a user manual 

• Continuing to collect and estimate mass and 
MTBF data 

• Adding more entries to the commonly used parts 
catalog 

• Completing the study once adequate data is 
available 
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